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The NASA Administrator directed the Office of Space Flight to Chair an Orbital Debris Steering Group, with 
re p re sentatives from other NASA Offices. A technical Coordination Committee, chaired by the Space Science 
Branch at the Johnson Space Center was also established. 
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The Johnson Space Center ha* been studying orbital debris for over 10 years, and has a comprehensive 
program which includes measurements of both small and large debris, model development, and hypervelocity imp 
testing The current largest program is to development a orbital debris radar, with US Space Command, which 
will statistical monitor the 1 cm, and larger, environment. The largest justification of these measurements is t< 
support Space Station. 
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Size range 0.1 mm to 1 cm will h? important 
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Much larger than the meteoroid environment is the amount of masu ’’permanently” orbiting the Earth in the 
form of man-made objects. Moat of the man-made mass is in relative large, old rocket bodies and payloads, vs. 
the relative small dust size for meteoroids. However, if only a small fraction of the man-made material were to 
fragment into the size distribution of meteoroids, the resulting flux would exceed the meteoroid flux. There many 
ways that the man-made objects can, and have, fragmented. 
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- Solid rocket motors firing in space 


The orbital inclinations and altitudes of man-made objects are such as to cause the Earth to be surrounded 
almost uniformly by a shell. A spacecraft within that shell is almost equally likely to run into another orbiting 
object, independent of the direction of motion. Also the differences in the direction of motion between any two 
objects give relatively high encounter velocities, averaging about 10 km/sec. 
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5% of the catalogued population is operational spacecraft; most are the result of the approximately 
in orbit. 
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The estimated number of fragments was determined from radar data from individual radar si 
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changed 

Below 500 km, very noticeable changes 
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Sensor Altitude Limitations 



Diameter (cm) 





Experiments such as Skylab S149, the examination of the Skylab/Apollo windows, Explorer 46, Examination of 
the Shuttle window...all indicated an orbital debris population of small objects which were not catalogued. 

However, the best data prior to 1989 were the US Space Command Tracked objects, the MIT Telescopic data, and 
examination of the return Solar Max Satellite surfaces. 
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Understanding the euvironment has some critical weight issues associated with the Space Station. In 1989, 
three tests were performed to test the model environment. These testa used the Arecibo Radar in Puerto Rico, the 
Golds tone Radar in California, and US Space Command’s GEODSS telescopes located both a Diego Garcia and 
Maui, Hawaii. The largest surprise came from the telescopic data which indicated that there are two to three 
t imes as many objects in orbit to a limiting size of 10 cm than indicated by the catalogue. 
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